To determine the prevalence of reaching multiple Healthy People 2020 (HP 2020) objectives including nutrition and weight status, sleep health, physical activity, health-related quality of life, social determinants of health, and education among low-income, diverse children and adults. Methods: Children ages 5-to7-yearsold (n ϭ 150; 47% female) and their parents (mean age ϭ 35; 91% mothers) from 6 racial/ethnic and immigrant/refugee groups (n ϭ 25 from each; African American, Native American, Hispanic, Hmong, Somali, White) participated in this cross-sectional mixed-methods study. Results: Overall, the majority of HP 2020 objectives were not being met across this low-income, racially/ethnically diverse, and immigrant/refugee sample of children and adults. In particular, African American children and parents consistently fell below the majority of the HP 2020 targets, with only 5 of the 24 HP 2020 objectives being met. Additionally, immigrant children and parents met less than 2/3 of the HP 2020 objectives. Discussion: Concerted public health efforts are needed to address the disparities in reaching the HP 2020 objectives and informing the development of the future HP 2030 objectives among low-income, racially/ethnically diverse, and immigrant children and parents. In order to achieve and assess the current and future HP objectives in these diverse populations, changes may be needed in both interventions and assessment tools.
Healthy People 2020 (HP 2020) is a nationwide health promotion and disease prevention agenda that includes over 1,200 objectives in 42 focus areas (Healthy People 2020 Objectives, 2014 . This initiative, developed by the United States Department of Health and Human Services (USDHHS; https://www.usa.gov/federalagencies/u-s-department-of-health-and-humanservices), is a 10-year strategy aimed at improving the nation's health. It highlights individual and societal determinants that affect the public's health and contribute to health disparities from infancy through old age and provides strategic objectives to promote health and improve quality of life for all Americans (Healthy People 2020 Objectives, 2014 . HP 2020 has four overarching goals: (a) attain highquality, longer lives free of preventable disease, disability, injury, and premature death; (b) achieve health equity, eliminate disparities, and improve the health of all groups; (c) create social and physical environments that promote good health for all; and (d) promote quality of life, healthy development, and healthy behaviors across all life stages (Healthy People 2020 Objectives, 2014).
As 2020 draws closer, it is important to understand who is meeting these HP objectives. It is especially crucial to determine whether lowincome, racially/ethnically diverse, and immigrant/refugee populations are meeting these objectives in order to identify disparities and to provide resources where needs are the greatest. In addition, by assessing the HP 2020 objectives in diverse populations it will be possible to see whether the HP 2020 objectives provide adequate measures for diverse racial/ethnic and immigrant/refugee populations and to inform the development of HP 2030 objectives. For example, if certain racial/ethnic groups are falling way below the HP 2020 objectives it may be important to adjust the HP 2030 objectives so that the objectives are not beyond reach for diverse populations, in addition to identifying measurement strategies that are more sensitive to diverse populations.
Furthermore, assessing who is meeting the HP 2020 objectives for both children and adults is important, especially within the same households, given family members are highly influenced by each other's behaviors. Utilizing data from studies that comprehensively assess multiple HP 2020 targets with objective measures, that represent low-income, racially/ethnically diverse, and immigrant/refugee populations, and that include child and adult populations are needed to understand who is meeting the HP 2020 objectives and how to address disparities. It is uncommon for studies to include both racially/ethnically diverse and immigrant/refugee populations with measures that can assess multiple HP 2020 objectives. While large population-based studies of children (e.g., Youth Risk Behavior Study, Commonwealth Fund Study, MN Adolescent Health Survey) and adults (e.g., IA Women's Health Study) have the advantage of providing data on large samples, measures often need to be brief and may not adequately assess outcomes of relevance to HP 2020 objectives. Additionally, the measures collected in large population-based studies are often not objective or based on direct observational data (e.g., anthropometrics, accelerometry). Studies with more comprehensive assessments of HP 2020 objectives will greatly advance the field in understanding where resources need to be shifted to facilitate meeting the current HP 2020 objectives and developing the future HP 2030 objectives. In addition, studies with racially/ ethnically diverse and immigrant/refugee samples would be critical to assess the HP 2020 objectives with, given these populations are at greatest risk for health disparities (Darmon, & Drewnowski, 2015; Larson, Eisenberg, Berge, Arcan, & Neumark-Sztainer, 2015) .
The main objective of the current study is to utilize data from a unique data set that includes comprehensive measures addressing many of the HP 2020 objectives for children and their parents, within a low-income, racially/ethnically diverse, and immigrant sample to identify who is meeting the HP 2020 objectives. Results of this study will inform the development of future interventions to address gaps in meeting HP objectives for 2020 and future HP 2030 objectives. Additionally, health care providers will also be able to use study findings to shape the anticipatory guidance they give to parents and children related to weight and weightrelated behaviors and health disparities.
Method
Data for the current study are from a National Institutes of Health funded study called Family Matters (Berge et al., 2017) . Family Matters is a 5-year incremental (Phase I ϭ 2014 (Phase I ϭ -2016 Phase II ϭ 2017 -2019 , mixed-methods (e.g., video-recorded tasks, ecological momentary assessment [EMA] , interviews, surveys) study designed to identify novel risk and protective factors for childhood obesity in racially/ethnically diverse and primarily low-income households. Phase I is a cross-sectional study that uses mixed-methods to study the family home environment of diverse families (n ϭ 150). Phase II will be a longitudinal epidemiological cohort study with diverse families (n ϭ 1,200). Indepth details regarding the study designs for both phases of the study are published elsewhere (Berge et al., 2017) .
Data for the current analysis are from Phase I of the Family Matters study. In Phase I, a mixed-methods analysis of the home environments of children ages 5-to 7-years-old (n ϭ 150) from six racial/ethnic groups including African American, Hispanic/Latino, Hmong, Native American, Somali, and White (n ϭ 25 from each racial/ethnic group) was conducted to identify individual, dyadic, and familial risk and protective factors for childhood obesity. The University of Minnesota's Institutional Review Board Human Subjects Committee approved all protocols used in both phases of the Family Matters study.
Recruitment and Eligibility Criteria
Eligible children and their families were recruited from the Minneapolis/St. Paul, MN area between 2015 and 2016 via a letter sent to them by their family physician. Children were eligible to participate in the study if they were between the ages of 5-to 7-years-old, had a sibling between the ages of 2-to 12-years-old living in the same home, lived with their parent/primary guardian more than 50% of the time, shared at least one meal/day with the parent/primary guardian, and were from one of six racial/ethnic categories (African American, Hispanic/Latino, Hmong, Native American, Somali, and White). The sample was intentionally stratified by race/ethnicity and weight status (overweight/obese ϭ BMI Ն 85%ile; nonoverweight ϭ BMI Ͼ 5%ile and Ͻ85%ile) of the child to identify potential weight-and/or race/ethnic-specific home environment factors related to obesity risk.
Procedures and Data Collection
In Phase I, a 10-day in-home observation was conducted with each family, including two inhome visits and an 8-day direct observational period in between home visits. The observational components relevant to the current study included: (a) EMA surveys measuring parent stress, depressed mood, parent modeling of eating and physical activity, and child dietary intake, physical activity, and sedentary behaviors (Shiffman, Stone, & Hufford, 2008 ); (b) child and parent accelerometry; (c) three 24-hr child dietary recalls; (d) objectively measured height and weight on all family members; and (e) a parent-completed online survey. All other study procedures are described in detail elsewhere (Berge et al., 2017) . Study materials were translated into Spanish, Somali, and Hmong and bilingual staff were available at all home visits, allowing families to participate in their preferred language.
The study sample included diverse families who were equally distributed across six racial/ ethnic groups (i.e., n ϭ 25 each of African American, Hispanic, Hmong, Native American, Somali, White households; see Table 1 ). Likewise, there were equal numbers in the three immigrant/refugee groups recruited for the study (i.e., Hispanic, Hmong, Somali). Additionally, families were from primarily lowincome households, with over 70% of families earning less than $35,000 per year. About one quarter of families were on public assistance. The majority of primary caregivers were mothers (91%) who were approximately 35-yearsold (M ϭ 34.5; SD ϭ 7.1) with children around 6-years-old (M ϭ 6.4; SD ϭ 0.8). Secondary caregivers were 38 years old (M ϭ 38.2; SD ϭ 8.4). About half of the primary caregivers were married and 64% of households had two parents. Over 40% of primary and secondary caregivers were foreign born, with over 30% of all caregivers foreign born and living in the U.S. for 10 years or more.
Measures
The current study uses Family Matters data collected during in-home visits and an 8-day direct observational period including parent and child anthropometry and accelerometry data, dietary recalls on the child, ecological momentary assessment (EMA), and an online survey com-pleted by parents. Table 2 provides an in-depth description of the measures used in the current study and provides details regarding how the study variables were operationalized to match the HP 2020 objectives.
HP 2020 objectives. The Healthy People 2020 objectives were developed by the USDHHS. There are over 1,200 "objectives" identified in Healthy People 2020, with specific "targets" for meeting each objective. Of those, the Family Matters study captured data on 14 objectives focused on children and 10 objectives focused on adults. While the USDHHS developed the HP objectives and offer some suggestions for measuring the objectives such as the healthrelated quality-of-life (HRQOL) scale, there is not a comprehensive list of recommended measures for the HP 2020 objectives. Thus, in the current study, gold standard measures (e.g., three 24-hr dietary recalls for dietary intake and nutrients, accelerometry to measure physical activity and sedentary behavior, and anthropometry for Secondary caregiver (n ϭ 78) (n ϭ 20) (n ϭ 9) (n ϭ 16) (n ϭ 16) (n ϭ 9) (n ϭ 8) with the primary caregiver to assess child dietary intake (2 weekdays and 1 weekend day) (Bollella et al., 1998; Collins, Watson, & Burrows, 2009; Livingstone & Robson, 2000) . Recalls were conducted in-person (first/last home visit) and over the phone (between visits) in the parent's language with a certified staff member (McPherson et al., 2000; McPherson, Hoelscher, Alexander, Scanlon, & Serdula, 2002) . The NDSR system aggregates foods into subgroups, and nutrient profiles are provided per day and per meal (Guenther et al., 2014 • Consumption of dark green, red and orange vegetables, beans and peas (cups/ 1,000 calories): The combined servings of dark green, red and orange vegetables, bean, and peas consumed in one 24-hr period divided by 2 (to convert servings to cups), and then divided by the Total Energy Intake in kilocalories for the day multiplied by 1,000. The vegetables include darkgreen vegetables (e.g. broccoli, spinach), deep-yellow vegetables (e.g. carrots, sweet potatoes), tomato, other starchy vegetables (e.g. corn, peas), and legumes (e.g. refried beans, bake beans).
• Consumption of whole grains (ounces/1,000 calories): The combined ounce equivalent of all whole grains consumed in one 24-hr period divided by the Total Energy Intake in kilocalories for the day multiplied by 1,000. The whole grain items include whole grains, flour, and dry mixes (e.g. oat bran, wheat germ); loaf-type whole grain bread and plain rolls; other whole grain breads (quick breads, corn muffins, tortillas); whole grain crackers; whole grain pasta; whole grain ready-to-eat cereals (presweetened and not presweetened); whole grain cakes, cookies, pies, pastries, Danish, doughnuts, and cobblers; whole grain snack bars; whole grain snack chips; popcorn; flavored popcorn; and baby food whole grain mixtures.
• Consumption of solid fats (% of calories): The combined grams of solid fat consumed in one 24-hr period multiplied by 9 (to convert grams to calories) divided by the Total Energy Intake in kilocalories for the day multiplied by 1,000.
• Consumption of added sugars (% of calories): The combined grams of added sugar consumed in one 24-hr period multiplied by 3.84 (to convert grams to calories) divided by the Total Energy Intake in kilocalories for the day multiplied by 1,000. The value in grams is equal to the available carbohydrate value of the added sugar.
( • Consumption of solid fats and added sugars (% of calories): The combined grams of solid fat consumed in one 24-hr period multiplied by 9 (to convert grams to calories) plus the grams of added sugar consumed in the same 24-hr period multiplied by 3.84 (to convert grams to calories) divided by the Total Energy Intake in kilocalories for the day multiplied by 1,000. The value in grams is equal to the available carbohydrate value of the added sugar.
• Consumption of saturated fat (% of calories): The combined grams of saturated fat consumed in one 24-hr period multiplied by 9 (to convert grams to calories) divided by the Total Energy Intake in kilocalories for the day multiplied by 1,000.
• Consumption of sodium (mg): The combined milligrams of sodium consumed in one 24-hr period. Sodium includes naturally occurring sodium in foods as well as that added during food processing. It does not include sodium from salt added at the table.
• Consumption of calcium (mg): The combined milligrams of calcium consumed in one 24-hr period.
Ecological Momentary Assessment
(EMA) EMA (Shiffman, Stone, & Hufford, 2008; Zunker et al., 2011) measures were used to capture day-to-day fluctuations in parent stress, mood, and parenting practices and child sleep, physical activity, and eating behaviors. Items used in EMA data capture are based on validated (r ϭ .80-.92) measures (Dunton, Intille, Wolch, & Pentz, 2012; Dunton, Liao, Intille, Spruijt-Metz, & Pentz, 2011) . Using an iPad mini, parents received signal, event, or end-of-day contingent EMA text messages multiple times throughout the day that included a link to an online survey. Only signal contingent recordings were used in the current analysis. Signal contingent recordings were researcher-initiated and used in a stratified random manner so that each parent was prompted (via a beep or vibration) to fill out a survey four times a day, within a 3-hr time block (e.g., 7 am.-10 a.m., 11 a.m.-2 p.m., 3 p.m.-6 p.m., 7 p.m.-10 p.m.) that would expire after 1 hr. All EMA responses were time-stamped. The minimum requirement was for parents to respond to at least 2 signal contingent, 1 event contingent, and 1 end-of-day EMA message (total ϭ 4) per day.
• Proportion of children who have poor quality sleep: The fraction of children whose average hours of sleep over an 8-10 day observation window met the recommended number of hours of sleep given their age. The minimum recommended hours of sleep is 10 hr for children age 5, and 9 hr for children age 6-8. Children's hours of sleep was reported by the primary caregiver at the first signal contingent EMA recording of each observation day.
• Proportion of adults who self-report good or better mental health: The fraction of primary caregivers who responded "moderately," "quite a bit," or "extremely" to the question "How sad or depressed are you feeling right now?" no more than 1 day in their 8-10 day observation window. Response options include "not at all," "a little," "moderately," "quite a bit," and "extremely." The question is answered by the primary caregiver at each signal contingent EMA recording, which occurs four times per day in the 8-day observation window. Online survey Survey development procedures used in prior research (Berge et al., 2014; Creswell, Klassen, Plano Clark, & Clegg Smith, 2011; Larson, Neumark-Sztainer, Story, van den Berg, & Hannan, 2011) were used to create the Phase I survey. All survey items were drawn from preexisting standardized measures. Standardized measures of the home food environment (e.g., food security (Blumberg, Bialostosky, Hamilton, & Briefel, 1999) ; family meals (Appelhans, Waring, Schneider, & Pagoto, 2014; Crawford, Ball, Mishra, Salmon, & Timperio, 2007; Fulkerson, Neumark-Sztainer, & Story, 2006) ; physical and sedentary activity, (Amireault & Godin, 2015; Berge et al., 2012) ; family emotional atmosphere, interpersonal relationships (e.g., parenting style), family structure, family stressors (e.g., work/family balance; Netemeyer et al., 1996) , and acculturation (Cuellar, Arnold, & Maldonado, 1995; Garrett, Pichette, & Pichette, 2000; Chung, Kim, & Abreu, 2004; Landrine & Klonoff, 1995; Phinney, 1992) were included. Questions regarding parents (e.g., mental health, sleep), significant other, siblings, family functioning, and target child were also included to allow for addressing household-level factors (Berge et al., 2014) .
• Proportion of children who view television, videos, or play video games for no more than 2 hr a day: The fraction of children ages 2-5 and 6-14 whose average combined hours of watching television/videos/DVDs and playing computer or video games (like Nintendo or Xbox) was less than or equal to 2 hr per day, as reported by the primary caregiver. The survey responses about weekday and weekend watching/playing were averaged together such that weekday responses received a weight of 5/7 and weekend responses received a weight of 2/7.
• Proportion of children who use a computer or play computer games outside of school (for non-school work) for no more than 2 hr a day: The fraction of children ages 2-5 and 6-14 whose average combined hours of playing video games or using the internet/email or other electronic media for leisure was less than or equal to 2 hr per day, as reported by the primary caregiver. The survey responses about weekday and weekend playing/using were averaged together such that weekday responses received a weight of 5/7 and weekend responses received a weight of 2/7.
• Proportion of households with children with very low food security: The fraction of households with a Household Food Security Scale of 5 or 6. The Household Food Security Scale 23 sums a series of six questions about skipping meals, eating less, hunger, and affording balanced meals and ranges between 0 and 6. A higher score represents higher food insecurity.
• Proportion of households with food insecurity: The fraction of households with a Household Food Security Scale of 2 through 6. The Household Food Security Scale 23 (Blumberg et al., 1999 ) sums a series of six questions about skipping meals, eating less, hunger, and affording balanced meals and ranges between 0 and 6. A higher score represents higher food insecurity.
• Proportion of adults who get sufficient sleep: The fraction of primary caregivers whose self-reported usual hours of sleep met the recommended number of hours of sleep. The minimum recommended hours of sleep is 7 hr for adults. The survey responses about usual weekday and weekend hours of sleep were averaged together such that weekday responses received a weight of 5/7 and weekend responses received a weight of 2/7.
• Proportion of adults who engage in no leisure-time physical activity: The fraction of primary caregivers who responded "none" to a question about how many hours they spend doing strenuous exercise (heart beats rapidly).
Response options include "none," "less than 1/2 hr a week," "1/2 hr-2 hr a week," "2 1/2 hr-4 hr a week," "4 1/2 hr-6 hr a week," and "6ϩ hr a week."
( • Proportion of the population that completes high school education: The fraction of primary and secondary caregivers who responded "high school or GED," "vocational, technical, trade, etc.," "associate degree," "bachelor degree," "graduate or professional degree," or "other" to a question about their highest level of completed education. Other response options include "middle school or junior high," and "some high school." Accelerometry Parent physical activity level was evaluated using an accelerometer (Actigraph GT1M model, Fort Walton Beach, FL; Computer Science and Applications Inc., 1991; Eston, Rowlands, & Ingledew, 1998; Louie et al, 1999; Trost et al., 1998) . The primary caregiver wore the accelerometer over the 8-day observation period (Sirard & Pate, 2001; Treuth et al., 2004) . Standardized rewear protocol from previous research was followed (i.e., minimum ϭ 4 days; 1 weekend, 3 weekdays; 8 waking hr/day) (Sherwood et al., 2013) . Accelerometers were set to collect data in 15-s epochs. Measurements produced from accelerometry data include total time in minutes of moderate physical activity, and total time in minutes of vigorous physical activity.
• Proportion of adults who engage in aerobic physical activity of at least moderate intensity for at least 150 min/week, or 75 min/week of vigorous intensity, or an equivalent combination: The fraction of primary caregivers whose accelerometer recorded moderate intensity equivalent exercise of at least 150 min/week. Average daily minutes of moderate intensity and vigorous intensity exercise is multiplied by 7 days. Moderate intensity equivalent exercise is calculated as the number of minutes in 7 days of moderate intensity exercise plus 2 times the number of minutes in 7 days of vigorous intensity exercise.
• Proportion of adults who engage in aerobic physical activity of at least moderate intensity for at least 300 min/week, or 150 min/week of vigorous intensity, or an equivalent combination: The fraction of primary caregivers whose accelerometer recorded moderate intensity equivalent exercise of at least 300 min/week. Average daily minutes of moderate intensity and vigorous intensity exercise is multiplied by 7 days. Moderate intensity equivalent exercise is calculated as the number of minutes in 7 days of moderate intensity exercise plus 2 times the number of minutes in 7 days of vigorous intensity exercise.
Anthropometry
Weight was measured on all family members in duplicate on a portable digital scale (Seca 869 model) and recorded to the nearest .1 kg. If the two measures differed by more than .5 kg, a third measure was obtained. Height was measured in duplicate, using a portable stadiometer (Seca 217 model) and recorded to the nearest 1.0 cm. If the two measures differed by more than .5 cm, a third measure was obtained (Lohman, Roche, & Martorell, 1988) . Adult heights and weights were converted to body mass index (BMI) based on CDC guidelines (dividing weight in kilograms by height in centimeters squared) (Centers for Disease Control and Prevention, 2015).
• Proportion of adults who are at a healthy weight: The fraction of primary and secondary caregivers whose BMI is greater than 18.5 and less than 25.0.
• Proportion of adults who are obese: The fraction of primary and secondary caregivers whose BMI is greater than or equal to 30.0.
measuring BMI) and other standardized measures (e.g., survey items on depressive symptoms) were utilized to assess the HP 2020 objectives. These measures are briefly described below and in more detail in Table 2 . The HP objectives around children's nutrition were matched to data obtained via three 24-hr dietary recalls. The HP objectives on children's sleep and adults' mental health were matched to survey measures collected over an 8-day observational period by EMA. The HP 2020 objectives on children's physical activity (and one adult physical activity objective), household food insecurity, adults' sleep health, and adults' education were matched to responses to an online survey. Two HP objectives on adults' physical activity were matched to data collected by accelerometry over an 8-day observational period and two objectives on adults' weight status were matched to anthropometry data collected by research staff. A few of the children's HP objectives were age-specific (e.g., age 2-5 and 6 -14 for screen time). In those cases, only the sample children in the appropriate age range were used to create the measure.
Population level HP 2020 standardized measure. In addition to the sample HP 2020 measures, a population level standardized measure for each HP 2020 target was created by reweighting the sample to Minnesota's population composition. Stratified and population standardized analyses explain who is healthy and how community groups contribute to overall population health. This approach informs how intervention activity could be directed. For example, if the state-level standardized measure indicates sleep targets are not being met, and the stratified analyses indicate a large-sized subgroup is completely meeting the target, then these two data points can be used to justify a more tailored intervention approach to address disparities in the remaining group needs (Kitagawa, 1964 ). In the current study, each participant was given a weight based on the number of people of their race/ethnicity and immigrant status as represented in Minnesota using population statistics from the 2011-2015 American Community Survey. Thus, the population level standardized measure is the mean we would expect if our sample of participants were representative of the state of Minnesota where 81.7% of the population is non-Hispanic White, 3.9% is native-born African American, 4.4% is Asian, 5.0% is Hispanic, 1.0% is Native American, and 1.6% is foreign-born Black (e.g., Somali).
Statistical Analysis
For the current analysis, data collected on children and up to two parents from 150 diverse households in the Family Matters study were utilized. Data analysis was conducted during 2017. Households were equally divided among six racial/ethnic and immigrant groups: 25 White, 25 African American, 25 Hmong, 25 Hispanic, 25 Native American, and 25 Somali. The primary caregiver provided survey data on the child, themselves, a second parent (n ϭ 78), and the overall household. A stratified analysis by racial/ethnic and immigrant group was performed to examine achievement of Healthy People 2020 objectives and targets.
One-sided t tests were used to determine whether each group (including the standardized population measure) met or exceeded the target (vs. failed to meet the target). When observations from multiple caregivers in a household are included in the estimate, significance tests are adjusted for correlations within households using clustered standard errors. We have chosen not to adjust the standard errors for multiplicity (e.g., Bonferroni correction) because many of the measures are highly correlated and thus would overcorrect. Instead, we present all of the tests conducted and report sample sizes on each test for transparency.
Results
Overall, considerable gaps were observed between most of the Healthy People 2020 objectives and targets and current patterns of prevalent health behaviors of children and adults from lowincome, racially/ethnically diverse, and immigrant/refugee households in the Family Matters study. In addition, the standardized Minnesota population level measures also identified disparities between the racially/ethnically diverse and immigrant/refugee populations represented in the sample with regard to meeting the HP 2020 objectives.
Healthy People 2020 Objectives for Children
Nutrition and weight status HP 2020 objectives. All children across low-income, racial/ethnic, and immigrant/refugee households were falling far below the HP 2020 target for total vegetable and specific vegetable intake (p Ͻ .005; see Table 3 ). For example, the HP 2020 target for total vegetables is 1.16 cups per 1,000 calories. All children in the current sample had between .26 and .57 cups per 1,000 calories. All groups also fell significantly below the HP 2020 target for calcium. With regard to whole grain consumption and calories from solid fats, Hmong children were significantly lower (0.48 ounces/1,000 calories; p Ͻ .025) on whole grain intake compared to the HP 2020 target of .66 ounces per 1,000 calories, and African American (16.5%; p Ͻ .005) children were significantly higher on consumption of calories from solid fats compared to the HP 2020 target (i.e., 14.2%). Children from all groups except Hmong and Somali children consumed more calories from added sugars than the HP 2020 target of 9.7%, while African American and Hmong children consumed more calories from saturated fat than the HP 2020 target of 9.9%. Finally, African American (3,097 mg; p Ͻ .005) and Native American children (2,710 mg; p Ͻ .025) consume significantly more sodium that the HP 2020 target of 2,300 mg.
With regard to the standardized population level results, the finding of .51 cups of vegetables/ 1,000 calories (see Table 3 ) indicates that at a population level in Minnesota, the HP 2020 target (i.e., 1.16 cups/1,000 calories) was not being met and further highlighted the racial/ethnic and immigrant/refugee disparities in nutrition/diet quality HP 2020 objectives. The standardized population level results followed this same pattern for most of the nutrition HP 2020 targets, except whole grains, solid fats, solid fats and added sugars combined, and sodium.
Early and middle childhood HP 2020 sleep objectives. Sleep quality is a HP 2020 objective, however specific targets for hours of sleep are not identified; rather the objective is to "reduce poor sleep quality." Over 60% of Somali, Native American, and White children were meeting the American Academy of Pediatrics (AAP; American Academy of Pediatrics Childhood Sleep Guidelines, 2016) recommended 10 -13 hr of sleep per night for children ages 3-5 years or 9 -12 hr of sleep per night for children ages 6 -12 years, whereas less than half of African American, Hmong, and Hispanic children were meeting this recommendation (see Table 3 ). The standardized population level measure indicated that about 68% of Minnesota children were meeting the sleep HP 2020 target, which masked the disparities by race/ ethnicity. For example, Hispanic children were falling significantly below the AAP recommended hours of sleep, with only 36% of children meeting this recommendation.
Physical activity HP 2020 objectives. The majority of the HP physical activity objectives focus on sedentary behavior targets. There were large racial/ethnic disparities in meeting the HP 2020 target for sedentary behavior. For the HP 2020 target of increasing the proportion of children watching TV/ videos/video games for no more than 2 hr/ day, African American children fell far below the HP 2020 target, with only 22% of children ages 2-5 years (p Ͻ .005) and 7% of children ages 6 -14 years meeting the target (p Ͻ .005; see Table 3 ). Additionally, African American, Hmong, and Native American children ages 6 to 14 years fell far below the HP 2020 target of 100% of children in this age group using computers/computers games outside of school no more than 2 hr/day (p Ͻ .025), with African American children having the lowest prevalence of 33% meeting the HP 2020 target. The standardized population level measure indicated that between 67% and 86% of Minnesota children were meeting the HP 2020 targets related to sedentary behavior, which highly masked the disparities by race/ethnicity.
Healthy People 2020 Objectives for Adults and Households
Social determinants of health HP 2020 objectives. Within the social determinants of health HP 2020 objectives there are targets related to reducing household-level food insecurity and eliminating very low food insecurity. In the current sample, African American, Hmong, and Native American families were not meeting the HP target of only 6% of households being food insecure; instead 20%-32% fell into the food insecure category (see Table 4 ). With regard to very low food insecurity, all households except Native American households were meeting the target of only 0.2% being very low food insecure (p Ͻ .025), with a range of 0%-20% falling in the very low food insecurity category. The standardized population level measure indicated that most of Minnesota households were meeting the food insecurity HP 2020 targets, which masked the disparities by race/ethnicity. Health-related quality of life HP 2020 objectives. One of the HP 2020 objectives for health-related quality of life is reporting "good or better" mental health. In the current sample, Somali (32%) and Hmong (56%) immigrant parents and African American (48%) parents fell far below the HP 2020 mental health target of 80% of adults reporting good mental health (p Ͻ .025; see Table 4 ). The standardized population level measure indicated that about 78% of Minnesota adults were meeting the HP 2020 mental health target, which highly masked the disparities by race/ethnicity.
Sleep health HP 2020 objectives. Regarding sleep health, all parents across racial/ ethnic and immigrant/refugee groups were meeting or exceeding the HP 2020 sleep target, with over 90% of Somali parents meeting the HP target (see Table 4 ). However, only 56% of Native American parents met the HP 2020 sleep target. The standardized population level measure indicated that about 65% of Minnesota adults were meeting the sleep HP 2020 objective, which was close to the target of 70%.
Physical activity HP 2020 objectives. All racial/ethnic groups were meeting the HP 2020 target of reducing the proportion of adults who engage in no leisure-time physical activity (see Table 4 ). All racial/ethnic groups were significantly below the HP 2020 target of 300 min per week of moderate intensity physical activity or vigorous intensity for more than 150 min per week (p Ͻ .005). Additionally, there were large disparities in meeting the HP 2020 target of engaging in either 150 min per week of moderate aerobic physical activity or 75 min per week of vigorous aerobic physical activity. The standardized population level measure indicated between 7% and 56% of Minnesota adults were meeting sedentary activity HP 2020 targets, which highlights gaps that exist in meeting these targets.
Educational and community-based programs HP 2020 objectives. One of the objectives within the educational and communitybased HP 2020 target is increasing the proportion of adults that graduate from high school to 98%. In the current sample, Hmong, Hispanic, and Somali parents were significantly below the HP 2020 objective of 98% high school graduation (p Ͻ .005; Table 4 ). Only 47% of Hispanic parents, 58% of Somali parents, and 76% of Hmong parents had graduated from high school. The standardized population level measure indicated that about 95% of Minnesota adults were meeting the education HP 2020 target, which highly masked the disparities across racial/ethnic groups.
Adult weight status HP 2020 objectives. The weight status HP 2020 target for adults includes objectives for both increasing the proportion of healthy weight adults and reducing the proportion of adults who are obese. In the current sample, African American, Native American, and Somali parents did not meet these two HP 2020 targets (p Ͻ .025; see Table  4 ). For example, 72% of African American parents, 63% of Native American parents, and 53% of Somali parents had BMIs that put them in the obese (i.e., BMI Ն 30) category. The standardized population level measure indicated that about 31% of Minnesota adults were within the healthy weight HP 2020 target and 41% of adults were obese, which were both lower than HP 2020 target and thus masked the disparities by racial/ethnic group.
Discussion
Results of the current study indicate large gaps among low-income, racially/ethnically diverse, and immigrant/refugee children and adults in meeting the HP 2020 objectives and targets. The large disparities are concerning, particularly for African American children and parents, who consistently fell far below the majority of the HP 2020 objectives. Findings from the current study also clearly show that immigrant/refugee children and parents are falling below many of the HP 2020 objectives and targets. These gaps are important to address, given past research showing that unhealthy dietary and physical activity patterns developed in childhood contribute to obesity, unhealthy weight control behaviors and eating disorders, and increased risk of multiple chronic diseases in adulthood (Biro & Wien, 2010; Garg, Maurer, Reed, & Selagamsetty, 2014; NeumarkSztainer et al., 2007; Reilly & Kelly, 2011; Reilly et al., 2003; Sullivan, Morrato, Ghushchyan, Wyatt, & Hill, 2005; Thompson, Humbert, & Mirwald, 2003; Thompson et al., 2007; Vucenik & Stains, 2012; Winter et al., 2008) . In addition, prior research shows unhealthy weight and weight-related behaviors, mental health problems, and household food insecurity are associated with adult overweight, obesity, chronic disease, and early mortality (Bruening, MacLehose, Loth, Story, & Neumark-Sztainer, 2012; Sullivan et al., 2005; Winter et al., 2008) . Furthermore, weight, weight-related behaviors, and mental health disparities create an enormous societal and economic burden (Darmon & Drewnowski, 2015; Trasande, Liu, Fryer, & Weitzman, 2009; Withrow & Alter, 2011) .
The population level standardized measure also suggested that at a population level in Minnesota, the HP 2020 targets were not being met, and highlighted race and ethnic disparities. For example, for the HP 2020 target of reducing household food insecurity to less than 6%, the population standard measure suggested that the target was nearly met (10%); however, there were large disparities with African American (21%), Hmong (32%), and Native American (32%) being far from the HP 2020 target. While the standardized measure might suggest that food insecurity ranks lower as a population health issue in Minnesota, substantial disparities were masked by subpopulation differences in food security for which there may be a critical public health need. Thus, more needs to be done to help racially/ethnically diverse and immigrant/refugee populations meet the HP 2020 and future HP 2030 objectives.
For example, findings from the current study suggest the importance of investigating social and environmental factors contributing to the reasons for not meeting the HP 2020 objectives.
It would be important for interventions to address immigrant-specific needs related to meeting the HP 2020 targets. For example, developing interventions that take into account differing social norms regarding eating and physical activity patterns, support systems, and other specific racial/ethnic factors (e.g., body shape). Furthermore, the large gaps in nutritional HP 2020 objectives found for all children are important to address. Interventions may need to be developed that focus on these specific objectives (i.e., vegetables, added sugars, calcium) in order to see movement toward meeting the HP 2020 objectives and the future development of HP 2030 objectives. To date, many child and adult health-focused interventions take a general approach to healthy eating and that focuses on increasing fruits as well as vegetables. It may be important for future research to create interventions that focus solely on increasing vegetable and calcium intake and reducing sodium intake.
To achieve the HP 2020 objectives it may also be necessary to alter assessment tools. For example, it would be important for future research to examine the validity of measures for diverse racial/ethnic and immigrant households. It may be the case that assessment tools are not accurately measuring the food intake or mental health of these cultures, or that assessment measures currently utilized with other racial/ethnic groups are not salient for immigrant households. One specific example of this is that in Hmong and Somali there is no specific translatable word for "depression." Furthermore, it would be important to consider whether the HP 2020 and future HP 2030 objectives are reasonable for groups that are already falling so far below the Healthy People objectives. If the goal is really for all people to achieve the HP 2020 and future HP 2030 objectives, strong efforts will be needed to meet the needs of these highrisk and diverse populations.
Health care providers may also be able to use study findings to shape the anticipatory guidance they give parents and children related to weight and weight-related behaviors and health disparities. Specifically, within family medicine/primary care settings, physicians often see patients and families from low-income and minority populations and it may be important for physicians to tailor their messages to these populations related to the weight and weight-related HP 2020 objectives gaps found by race/ ethnicity in the current study.
A final contribution is this study benefits researchers planning future studies. The means and standard deviations provided in this study may inform power analyses for future studies with diverse populations.
There were both strengths and limitations of the current study to take into consideration when interpreting the results of the study. Strengths of the current study include the use of objective measures and gold standard measures for the health disparities field such as NDSR for dietary recalls, accelerometry for measuring physical activity, anthropometry for measuring BMI, and EMA for measuring sleep and mental health (i.e., stress, mood) at multiple time points within and across days over an 8-day period.
This approach minimizes the possibility of common method bias (Podsakoff, MacKenzie, & Podsakoff, 2012) . In addition, the sample includes a large proportion of low-income, racially/ethnically diverse, and immigrant/refugee children and parents. Furthermore, standardized population level measures were used in comparing racial/ethnic and immigrant/refugee households with the HP 2020 targets. Using both our sample-level and population-level results may be useful for other states within the U.S. that are becoming more diverse as more immigrant and refugee populations settle in the U.S.
One limitation of the study is that because children were prestratified on weight status (nonoverweight vs. overweight/obese), we could not calculate the prevalence of child overweight/obese for the HP 2020 objectives. A second limitation is that because the statistics presented in this analysis are all unadjusted for factors like income or education, it is not possible based on these results to offer definitive explanations for why some subgroups appear to have better population health than others. Another limitation of the study is the small sample size. While the smaller sample size allowed for comprehensive and more objective measures to be collected, each subgroup sample of 25 families may not be representative of their subgroup population and the measures created from these data exhibit greater variability than if the sample were larger. Thus, caution should be taken when generalizing findings from this sample. Last, because the current study examines multiple HP 2020 outcomes, the familywise error rate may be inflated resulting in inflated Type I error. Results of the current study should be treated as exploratory and as a basis for improving on current study limitations.
Conclusions
Results of the current study indicated that there are many gaps in meeting the HP 2020 objectives at both the population level and for low-income, racially/ethnically diverse, and immigrant children and adults. Additionally, African American and immigrant households may be most at risk of not meeting the HP 2020 objectives. Concerted public health efforts are needed to address the disparities in reaching the HP 2020 objectives and informing the future HP 2030 objectives within low-income, racially/ ethnically diverse, and immigrant/refugee children and parents.
